Introduction
Kenya has not made sufficient progress towards improving maternal health because there is a high maternal mortality rate (MMR) and low utilisation of maternal health services. 1 At 362 maternal deaths per 100 000 live births, the MMR for Kenya is more than double the global average and well above the Millennium Development Goal (MDG) target of 147/100 000 live births by 2015. 1, 2, 3 It is only 61% of deliveries that are conducted under the supervision of a skilled birth attendant. 3 Moreover, more than half (52%) of women do not attend four antenatal care (ANC) visits. 4, 5 This is attributed to poverty and distance from home location to health facilities, which have been identified as the main barriers to having skilled attendance at childbirth. 6, 7, 8, 9 In Nyamira County, the MMR, proportion of women attending fourth ANC and having skilled attendance at birth were 385/100 000 live births, 56% and 41%, respectively. modify the effect of a policy. 9 At the service level, it may be because of the availability and physical accessibility of these services 14, 15, 16, 17, 18 ; at community level, these factors include a lack of basic health knowledge among expectant mothers, financial barriers to access and perceived low quality of services, 15, 16, 17, 18, 19 whereas at the individual level residence (whether urban or rural), health beliefs and personal characteristics of the users may be the effect modifiers. 20, 21, 22, 23 A baseline report by the Ministry of Health (MoH) demonstrated that only 41% of all deliveries in public health facilities occur in PHCF despite the geographical and financial accessibility. 24 The report also states that hospitallevel care is out of reach for many people because of distance, which necessitates additional transportation costs and the cost of the service provided. 24 There is paucity of studies that have compared the effect of a similar policy by facility type and by region.
Therefore, this interrupted time series (ITS) study was undertaken to determine if there was a differential effect of the FMS policy by region (sub-counties) and by facility type (hospitals vs. PHCFs, that is, dispensaries and health centres) in the sub-counties in Nyamira County.
Research methods and designs

Study design
The ITS study design was used to conduct the study. This is a quasi-experimental longitudinal study design that involves statistical comparison of time trends before and after an intervention. It was used because there was a definite point in time when the implementation of the policy began and data could be obtained from the District Health Information System (DHIS-2) for the time period before and after policy implementation. There was no parallel event that would have affected utilisation of maternal health services for deliveries supervised by skilled birth attendants in the county. Devolution of health services was delayed and mainly focused on the provision of services. However, the study design and the method of analysis would remove the effect of any confounding factors or biases that may affect the results of the study. The manner in which deliveries from health facilities were captured and reported to the DHIS-2 did not change in any way to affect study findings (i.e. there was no change in mode of measurement).
Setting
The study was conducted in Nyamira County, one of the 47 counties in Kenya. Nyamira County is in the former Nyanza province and borders Homabay County to the north, Kisii County to the west, Bomet County to the south-east and Kericho County to the east. Nyamira County was selected for the study because of its maternal health indicators, particularly uptake of maternal health services and maternal mortality. The county covers an area of 899.4 km 2 and is home to five sub-counties: Nyamira (South), Nyamira North, Borabu, Manga and Masaba North. 25 The county had a population of 598 252 persons in the 2009 housing and population census report but was projected to cross 667 716 persons in 2015. 4 There are 130 health facilities in the county and eight of these are hospitals. The rest are dispensaries and health centres (i.e. PHCF). The average distance to a health facility in Nyamira County is 7 km and agriculture is the main economic activity, with tea and coffee being the main cash crops grown.
10
Study population and sampling strategy
All the deliveries from all the health facilities were incorporated so as to achieve population-level outputs and outcomes and representativeness. Data were therefore collected for all the health facilities in the county.
Data collection
Data were abstracted from the DHIS-2 for each sub-county, and for all the hospitals and the PHCFs in the county using a data abstraction form. These were then verified using facility-level data. Data were collected for the period between 01 June 2011 and 30 November 2014. A records officer was trained and employed to collect the data from the DHIS-2 and to enter the findings in an Excel spreadsheet. Data from hospitals and the PHCFs were summated to find the total from hospitals and PHCFs, respectively. Data were also retrieved by sub-county. The retrieved data were verified by a second officer who counter-checked if the entries were similar with what was in the DHIS-2 and with facility-level data.
Data analysis
After data verification and cleaning, the data were transferred to the International Business Machines CorporationStatistical Package for the Social Sciences (IBM-SPSS) version 17 for an ITS analysis using the auto-regressive integrated moving-average (ARIMA) model that takes into account any time or cyclical trends and autocorrelation among observations so that there are no overestimations or underestimations of the intervention effects. Analysis was performed for each sub-county, and by facility type (hospital and PHCF) in the sub-county.
The regression model used for the study given the coefficient β1 is for time, β2 for phase and β3 for interact was:
Births attended by skilled attendant [skilled care deliver
Where, β0 estimates the baseline SCD at the beginning of the pre-FMS period.
β1 estimates the change in number of SCD that occurs with each month before the FMS policy.
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Open Access β2 estimates the change in SCD immediately after the FMS policy.
β3 estimates the change in the trend of SCD of the post-FMS period compared to the pre-FMS period.
Estimates for regression coefficients corresponding to two standardised effect sizes are obtained: a change in level (step change, i.e. β2) and a change in trend before the intervention ( β1). The change in trend after the intervention ( β3) is the sum of the pre-intervention slope and the change in level, that is, β1 + β2. Other coefficients generated from the 'ARIMA model parameters' including the corresponding standard error and the t-values were important in calculating the 95% confidence intervals (CI). The p-values demonstrated the significance of the effect of the free maternity services policy by sub-county, by hospital and by PHCF per sub-county. Percentages were calculated to estimate the relative effect of the policy in the various sub-counties and by health facility type. This facilitates comparison between the sub-counties and health facilities. The analysis was performed to determine the first-and third-month-level effect after the policy execution date to monitor any immediate and short-term effects of the policy. Analysis for the sixth and ninth months was to demonstrate any mid-term effects, whereas the analyses performed at the 12th-and 18th-month postintervention were to assess whether the policy had a longterm effect. Statistical significance was set at p ≤ 0.05.
Ethical considerations
This study was approved by Jaramogi Oginga Odinga Teaching and Referral Hospital's Ethics Review Committee (accreditation number 01713). As this study involved data abstraction, no written consent was obtained from the study participants for using their records; however, participant reports or information was anonymised and de-identified prior to analysis.
Results
There were 130 facilities and five sub-counties reporting to the DHIS-2 in Nyamira County. Table 1 demonstrates that over a 24-month period before the FMS policy implementation, 20 840 deliveries were reported, whereas over the 18 months after the policy implementation 23 570 deliveries were reported. This represents a 51% increase in the average facility deliveries per month. There was also a 25% increase in the average fourth ANC visits per month over the two periods. Eight new PHCFs became operational within the county during the post-intervention. There was also a marked reduction in the birth-related complications reported (73.8%).
There was an increase in facility deliveries for all subcounties. Borabu, Manga, Masaba North, Nyamira South, and Nyamira North had 32.6%, 45.8%, 70.0%, 40.0% and 72.6% increases in facility deliveries per month, respectively.
There had been an increase of ten facility deliveries per month (95% CI: 3.4-16.8; p = 0.004) in the county before the FMS policy. Following the policy implementation, there is a significant increase in the number of deliveries up to the 12th month, with the relative effect of the policy on this increase in facility deliveries oscillating between 21% and 25%. Looking at relative effects (RE of the policy in the above tables (tables 2 and 3), we note that the policy had its largest effect in Nyamira North and Masaba North sub-counties, with the least effects realised in Nyamira South and Borabu sub-counties. In fact, the effect of the FMS policy was only significant in the long-term in Nyamira North and Masaba North. There was no significant effect in the other sub-counties except in Borabu where there was some significant immediate effect at 1-month post-policy implementation ( p = 0.046).
The effect of the FMS policy was larger and lasted longer in the hospitals (18 months) than in the PHCFs (6 months) in the county (relative effect of 46.5% for hospitals vs. 18.3% for PHCFs). In the sub-counties, there were mixed results of the FMS policy on hospitals and PHCFs. Nyamira North had the most significant ( p < 0.001) and long-term (up to 18 months) increase in hospital deliveries, whereas Masaba North had none. There was a medium-term effect on facility Table 3 continues on the next page → deliveries in Borabu (up to 9 months) and an effect that started later on in Manga (from the sixth month onwards).
Among the PHCFs, the effect of the FMS policy on facility deliveries was not significant in Nyamira South, Borabu and Manga, whereas it was significant in Nyamira North and Masaba North ( p < 0.001). This varied effect of the policy by sub-county resulted in a mid-term effect of only 6 months on facility deliveries in PHCFs in the county.
Discussion
Key findings
Comparing the post-to the pre-intervention durations, there was a 51% and a 25% increase in the average facility deliveries and the average fourth ANC visits per month, respectively. There was an increase in facility deliveries in all the subcounties. Borabu, Manga, Masaba North, Nyamira South and Nyamira North had 32.6%, 45.8%, 70.0%, 40.0% and 72.6% increases in facility deliveries per month, respectively. The effect of the FMS policy was larger and lasted longer in the hospitals (18 months) than in the PHCFs (6 months) in the county (relative effect of 46.5% for hospitals vs. 18.3% for PHCFs). In the sub-counties, the policy had mixed results in hospital deliveries. Among the PHCFs, the effect of the FMS policy on facility deliveries was not significant in Nyamira South, Borabu and Manga, whereas it was significant in Nyamira North and Masaba North (p < 0.001).
Discussion of key findings
Despite the abolition of user fees in many countries to improve the utilisation of maternal health services, studies comparing the effect of the policy by region remain scant. This study found that there was a differential effect of the FMS policy by region (sub-counties). The FMS policy had long-term significant effects in Nyamira North and Masaba North sub-counties, but it had no significant effect in the other three neighbouring sub-counties. The observed differential effect of the policy may be influenced by the level of income, education and whether the region is urban or rural. 9 Geographical accessibility, transportation costs and systems, availability and expertise of the health attendants and the governance and implementation capacity of the various administrators of the health departments in the subcounties may also have an effect. 26, 27, 28, 29 There was also a differential effect of the FMS policy by health facility type. In the county, the effect of the policy was most marked in the hospitals than in the PHCFs. In the subcounties, all hospitals had a significant improvement in deliveries except Masaba North. Nevertheless, only Nyamira North and Masaba North had a significant increase in deliveries at the PHCF.
In addition, there was increase in deliveries in the PHCF that was immediate but tapered off. The initial increase in utilisation of maternity services at the PHCF could be because of their proximity to the population and comparative ease of accessibility. There could have been a hesitation and reluctance to seek care at the hospitals with people fearing that the free services were only available at the PHCF. A shift by clients to seek delivery services from PHCFs to hospitals because of perceived quality of care and the availability of staff at the hospitals round the clock could have caused the sustained rise in number of deliveries attended by skilled health personnel in the hospitals. Of note is that the hospitals also receive relatively higher reimbursements per delivery than the PHCFs and may have offered better quality services, better staff rewards and better gift hampers to mothers who deliver at their facilities.
There is a dearth of studies that have compared the effect of a similar policy at the various levels of the healthcare provision system.
Strengths and limitations
There were no comparison groups in this study and it was relatively short term. This was addressed by using a longer pre-intervention period and a rigorous analysis method. The multiple-level effects were instrumental in defining how long it took for the policy's effect to taper off. By conducting the study as such, the results are valid and conclusions can be drawn from this study.
Implications or recommendations
As there is paucity of studies that have compared the effect of a similar policy at the various levels of the healthcare provision system, more studies should be undertaken to assess the effect of the policy in different regions and at various levels of healthcare provision. These studies should also aim to elucidate the factors that influence a policy's differential effect. From the findings of this study, future implementations of similar policies should be determined by the need and possible responses of the population to the policy so as to maximise effects. 
